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[Abstract] 

The subject matter of the present invention relates to a lateral pharyngeal wall implant, 
with a first and/or second implant (t ; 1 *)» each of which comprises two implant elements (46,52; 
60,61), each with an anterior end along the edge of the tongue and along fee walls of the throat 
or along the edge of the velum of the soft palate (50,56; 72,74) and a posterior end along the ^ 
cervical vertebra (48,54; 76,78). The two implant elements (46 to 52 and/or 60 and 61) of the m 
implants (1, 1 *) preferably have a curved shape so that, when implanted, the convex surface is ^ 
facing the inner surface of the throat or the mucous membrane of the throat. The posterior end ^ 
(48,54; 76,78) ofthe implanted implant elements is attached to the cervical vertebral column (38) <[ 
and is supported by said column or by the tissue in front thereof or is implanted (attached) in the 

tissue in front thereof. .> 
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Description 

The subject matter of the present invention relates to a lateral pharyngeal wall implant 
In the obstructive sleep apnea syndrome which, in conformity with the specialized 
literature, will hereinafter be referred to as OSAS, recurrent cessations of respiration occur hi the 
slow-wave sleep phases and in the REM (Rapid Eye Movement) sleep phases,, during which 
cessations of respiration the muscle of the tongue relaxes, whicti, due to gravity, causes 
especially the body of the tongue to fell back. In the extreme case, the body of the tongue comes 
to rest against the posterior wall of the throat and thereby blocks the air passage in this area. In 
addition, a collapse of the lateral walls of the throat can also contribute to the blockage of the 
respiratory passages. 

The cessations of resp irat ion that occur as a result thereof come to an end only when the . 
oxygen saturation of the blood and the oxygen deficiency in the brain lead to a sudden arousal 
until a shallower sleep phase or complete awakening occurs, in the course, of which the muscular 
tension again increases sufficiently for the body of the tongue to be retracted from the posterior 
wall of the throat and for the lateral walls of (he throat to become tenser again and to open up the 
respiratory passages. Thereafter, sleep slowly drifts into an REM or deeper sleep phase until the 
cycle described above starts anew. 

OSAS must be treated since the regularly recurring oxygen saturations of the blood CD 
during sleep can lead to injuries to the myocardium, to coronary diseases* to cerebrovascular fa 
diseases with a higher incidence of strokes, shrinkage of the brain and hypertensive crises, and to H 
a large number of hormonal imbalances. Furthermore, the frequent absence of the slow-wave i> 
sleep phases, the interruption of die REM sleep phases and the frequent arousals lead to lack of ^ 
drive, daytime sleep i ness, and a tendency to suddenly fall asleep during the day, which can lead F"" 
to accidents while operating machinery and driving automobiles, 
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It is known thai OS AS can be treated during sleep with the use of an extracorporeal 
compressor for generating a continuous positive pressure in the nasopharyngeal space via a tube 
and a nose mask. In the long run, such a treatment with positive pressure can lead to an 
overdistention of the pulmonary alveoli and to a shortening of the alveolar septa, the so-called 
pulmonary emphysema, which in turn can lead to a decrease of the overall lung diffusion surface 
area and to respiratory distress. An additional disadvantage is that in the presence of excess- 
pulmonary pressure, the pumping action of the right ventricle of the heart must increase so as to 
be able to push the same quantity of blood against the increased cotmterpressure in the lung. This 
can lead to right-sided myopathy. Yet another disadvantage is that having to wear a mask while 
sleeping is inconvenience and uncomfortable. 

From the book by L. Grothe and Schneider, "Schlafapnoe- und kardiovaskulSre 
Erkranfaingen " [ Sleep apnea and cardiovascular diseases] . Thieme 1996, it is known that it is 
possible to use oral prostheses which are inserted into the throat at bedtime and the purpose of 
which it is to push the base of the tongue forward. Such oral prostheses, however, promise 
success only if the OSAS is mild and, moreover, are tolerated only by a small percentage of 
patients due to complicated handling procedures and discomfort^. 

To treat OSAS, it is also known to use surgical treatment measures which aim mainly at 
improving the air flow in the nasal and nasopharyngeal area. An attempt has even been made to 
move forward the upper and lower jaw or a quadrilateral sawed out of the lower jaw bone with 
attached muscles of the tongue in the chin area and thus to improve the air flow. This is a major 
surgical intervention which places a considerable strain on the patient and which, furthermore, 
rarely leads to acceptable results since, like the surgical measures described earlier, such an 
intervention only indirectly treats the problem since it does not causally prevent the body of the 
tongue from felling back and from coming to rest against the posterior wall of the throat and thus 
from blocking the respiratory passage. 

The unpublished German Patent Application with the official filing number 197 56 956 
. describes an implant for implantation in a tongue, on which implant an attachment element for 
attachment to the hyoid bone or on the tissue lateral to the tongue as well as a support element 
which extends from the attachment element into the area of the base of the tongue and 
substantially at right angles to the direction of the tongue are disposed. 

The problem to be solved by the present invention is to make available a lateral 
pharyngeal wall implant which effectively prevents or reduces the OSAS and which largely 
eliminates potential problems the patient may suffer from, such as swallowing difficulties and 
disturbances during sleep, especially in cases in which the implant for implantation in the base of 
the tongue as described in the German Patent Application No. 196 56 956 does not suffice to 
treat the OSAS. 
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The problem underlying the present patent is solved by the teaching of Claim L 
The central idea of this teaching is to make available a lateral pharyngeal wall implant 
which can be implanted so that one end of the implant is disposed along the cervical vertebra and 
the other end is disposed along the lateral edge of the tongue. The lateral pharyngeal wall 
implant can be advantageously used if the supporting effect of the implant for implantation in the 
base of the tongue discussed above does not suffice and a reinforcement of the implant for 
implantation in the base of the tongue or a replacement of the implant for implantation in the 
base of ihe tongue is not feasible for various reasons. A potential reason might be the risk of 
considerably impairing the mobility of the base of the tongue or the fact that the implant 
implanted in the base of the tongue has healed so well that any additional surgical manipulation 
in the area of the implant might lead to the formation of excessive scar tissue or to an impairment 
of the surgical result due to other causes. In this case, the lateral pharyngeal wall implant 
according to the present invention would mainly serve to support the edge of the tongue; a 
secondary effect would be to support the lateral tissue of the throat The lateral pharyngeal wall 
implant according to the present invention can be advantageously used also in cases in Wh;ch 
OS AS is suspected to be contributorily caused to a large extent by the collapse of the lateral 
walls of the throat 

In this case, the lateral pharyngeal wall implant would mainly serve to support the lateral 
tissue of the throat, and the secondary effect would be the support of the edge of the tongue. The 
lateral pharyngeal wall implant according to the present invention makes it possible to support 
the lateral edge of the tongue more effectively than the sole use of an implant for implantation in . 
(he base of the tongue, without the overall action of the supporting force being transmitted across 
the base of the tongue, thus ensuring that, in spite of the greater lateral tongue support action, 
said base of die tongue remains more mobile fhan if only the implant for implantation in the base 
of the tongue were to be used and the act of swallowing is less impaired since the action of the 
supporting force is better distributed over die entire cross section of the throat and/or ova- a 
portion ofthe longitudinal extension of the throat. 

The implant elements ofthe implants are preferably designed so as to be curved so that in 
the implanted state, the convex surface is facing the inside wall of the throat and the mucous 
membrane of the throat This ensures that an especially good supporting action is exerted on the 
lateral edge ofthe tongue and/or the lateral tissue ofthe throat. 

Additional advantageous and useful embodiments ofthe solution ofthe problem 
according to the present invention follow from the dependent claims. 

The present invention will be explained in greater detail on the basis ofthe attached 
drawing in which practical examples are illustrated. 

As can be seen, 
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dements 46,52 of implant 1 , they have a curved design so that, when implanted, the convex side 
is facing the inside of the throat and the mucous membrane of the throat. The use of implant 1', 
Le., of implant elements 60 and 61. has advantages especially if the throat abo«e the dorsum of 
the tongue, i.e.. in the region of the palatopharyngeal and palatoglossal arches, collapses during 
sleep and therefore requires that this regions be supported. The anterior end 76,78 of implant 
elements 60,61 of implant I' is attached to cervical vertebral column 38 or is supported by said 
vertebral column or it is attached to the tissue in front thereof or supported by said tissue. The 
anterior end 72,74 of implanted implant elements 60,61 is attached in the tissue located in the 
vicinity of the lateral posterior edge of the hard palate 6 and/or pterygoid bone 70 or is supported 
thereby. 

Figure 3 shows the right implant element 52 of implant I according to the present 
invention and implant element 61 of implant 1' according to the present invention in the 
implanted position, with the right side of the fece in the drawing having been removed and with 
the right side of the mouth and the right side of the nose being exposed for the sake of clarity! 

Implant elements 46,52,60,61 are substantially designed in the form of bands, with bands 
being defined to also include a structure which, although flat, can' vary as to thickness and width 
m certain areas along the way. The lengthwise dimension of the implant elements is preferably 
greater than the thickness of the implant, and the cross-sectional dimension can be variable. At 
least once implanted, the implant elements have a convexly curved shape to fit the lateral wall of 
the throat 

Implants 1 and 1 ' can be used separately or in combination with each other or separately . 
or in combination with an implant for implantation in the base of the tongue, especially in cases 
in which the main causes of OSAS have been attributed to the fact that the tongue is falling back 
and that the lateral walls ofthe throat collapse. Which implants are chosen depends on which 
structures collapse during sleep. 

The lateral pharyngeal wall implants according to the present invention are preferably 
designed to be extremely soft so as to avoid an irritation of or an injury to the important 
structures, such as nerves and vessels. The implants are made of cultured endogenous tissue or of 
a synthetic material or of a combination of both materials. Instead of cultured endogenous tissue, 
it is also possible to use endogenous tissue that has been harvested from another site. 

Claims 

1. A lateral pharyngeal wall implant, with a first and/or a second implant (1; l 1 ). each 
having two implant elements (46,52; 60,61), each implant element having an anterior end along 
the lateral edge of the tongue and along the lateral wall of the throat or the lateral edge of the 
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velura of the soft palate (50,56; 72,74) and a posterior end along the cervical vertebra (48,54; 
76,7S). 

2. The lateral pharyngeal wall implant as claimed in Claim 1, characterized in that the 
two implant elements (46 and 52 and/or 60 and 61) of the implants (1,1*) are designed to have a 
curved shape so that, when implanted, the convex surface is facing the inside surface of the 
throat or the mucous membrane of the tliroat 

3. The lateral pharyngeal wall implant as claimed in Claim 1 or 2, characterized in thai 
the posterior end (48,54; 76,78) of the implanted implant elements (46,52; 60,61) is attached to 
the cervical vertebral column (38) or is supported by said vertebral column or by the tissue 
located in front thereof or is implanted (attached) in the tissue located in front of said column. 

4. The lateral pharyngeal wall implant as claimed in Claim 1 or 2, characterized in that 
the anterior end (50,56) of the implanted implant elements (46,52) of the first implant (1) is 
located in the surrounding tissue along the side of the tongue or is supported by the lateral region 
of the tongue or is implanted (attached) in the lateral region of the tongue* 

5. The lateral pharyngeal wall implant as claimed in Claim 1 or 2, characterized in that 
the anterior end (72,74) of the implanted implant elements (60 fit) of the second implant (]") is 
supported by the tissue located in the environment of the lateral hard palate (6) and/or the 
pterygoid bone (70) or is implanted (attached) therein or is supported by or attached to the hard 
palate or pterygoid bone as such. 

6. The lateral pharyngeal wall implant as claimed in any one of the preceding claims, 
characterized in that the implants CM 1 ) are implanted in part or as a whole. 

7. The lateral pharyngeal wall implant as claimed in any one of the preceding claims, 
characterized in that the implants (1,1 0 are made of a synthetic material and/or cultured 
endogenous tissue and/or of an endogenous tissue harvested from a. different site. 

8. The lateral pharyngeal wall implant as claimed in any one of the preceding claims, 
characterized in that the implant elements (46,52; 60,61) of the implants are bandlike 
structures. 

9. The lateral pharyngeal wall implant as claimed in any one of Claims 1 through 7, 
characterized in that the implant elements (46,52; 60,61) of the implants (1,1") are structures, the 
lengthwise dimension of which is greater than the thickness of said structures and the cross- 
sectional dimension of which can vary both between two implants and within one implant. 

10. The lateral pharyngeal Wall implant as claimed in Claim 9, characterized in that in 
certain areas, the flat structure has a different thickness both in the lengthwise and/or in the 
cross-sectional direction. 

Includes 3 pages of drawings 
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Figure 2 
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